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Outline

» Working with the Environmental Public Health Community
* Project Examples

* You have a health issue and want to determine if remote sensing data
can be beneficial

« Acquiring remote sensing data

» Acquiring health data

* Linking remote sensing and health data
* Homework
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Challenges Working with the Environmental Public
Health Community (International & Domestic)

» Sharing data between agencies with different missions and mindsets
* Protecting confidentiality of information
« Ensuring high quality geocoded data

» Ensuring appropriate spatial and temporal resolution of environmental
data

» Developing sound resources and methods for conducting data linkages
and data analysis
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Observations to Applications

Satellite Measurements

Environmental Applications . . €
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Examples of Data Applications
Environmental Public Health

- Remote sensing and modeling data, iireBs
along with other sources of data, are E
used for a variety of applications, :

either:
—directly
— in statistical or physical modeling
tools
* Remotely sensed data can be used:
—to identify the hottest areas

— improve identification of locations
most vulnerable during extreme heat
events
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Examples of Data Applications
Fires, Smoke, and Public Health

* This environmental data can be Comblned Wlth publlc health data to
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Examples of Data Applications

Relationship Between Living Environment and Blood Pressure

- Open Water

D Perennial Ice/Snow 7 r 1
D Developed, Open Space Landsat 30 m
|:| Developed, Low Intensity R R 7

B

- Developed, Medium Intensity
- Developed, High Intensity
|:| Barren Land (Rock/Sand/Clay)
- Deciduous Forest

- Evergreen Forest

I:] Mixed Forest

[ | shrub/Scub

D Grassland/Herbaceous

I:] Pasture/Hay

- Cultivated Crops

D Woody Wetlands
|:| Emergent Herbaceous Wetlands

National Aeronautics and Space Administration

Landsat data was used at the native resolution
of 30 m and resampled at other resolution to
determine the optimal scale to distinguish
urban, suburban, and rural living environments
in the metropolitan Atlanta region

- Urban
- Suburban
I:l Rural

L Living Environment Mean SBP Mean DBP
<= Urban 13140.54 780.31

4+ Suburban 1271042 771024
N Rural 1274076 760.44
p-Value <0.0001 >0.0001
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Health Problem

* What question or questions are you trying to answer?
» What type environmental data products do you need that NASA could
provide?
—Land Cover/Land Use: blood pressure
— Vegetation Extent: urban heating/heat stroke
— Slope: natural disasters/landslides
— Air Quality: respiratory illnesses

— Water Quality (fresh or marine): red tides, respiratory, gastrointestinal
lliInesses

— Precipitation: flooding and disasters
— Soil Moisture: mosquito, vector borne diseases
— Land Surface Temperature: extreme heat
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Acquiring Remotely Sensed Data

* NASA
— Reverb — ECHO NASA https://reverb.echo.nasa.gov/reverb
— EARTHDATA (EOSDIS)
* Browse and download processed data

* USGS
— Global Visualization Viewer (GloVis)
— Earth Explorer (USGS)
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Reverb

http.//reverb.echo.nasa.gov/reverb/

* Next generation metadata and
service discovery tool

» Developed using modern web
development technologies and
presents you with an interface
for discovering Earth Science
data

« Updated on a monthly basis
taking into account your user
feedback and other, currently
planned enhancements

National Aeronautics and Space Administration

Reverb | ECHO

“The Next Generation Eart Discove

Search Options

Spatial Spatial Search gl Search Terms gl

Search Terms Clea
Temporal
Platforms & Instruments gl Temporal Search &)
Campaigns 2
Processing Levels gl
o] START
i a
END
i a
be s ified in GMT
D R Al | Rep \g Date:

Search by ESRI shape file G]

200000

2002 En

ity Index (ESI)
Archive C t Name: CIESIN_SEDAC_ES|_2002  Version: 2002.00

2005 Environmental Sustainability Index (ESI)
Step 3: Discover Granules 2

No

Datasets Selected
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. Spatial & Temporal Search

EO g I ) I NASA'’s Earth Observing Syste!
“ ) Data and Information System

| bout  Tutorial

ECHO

Reverb

The Next Generation Earth Science Discovery Tool

Search Options Step 1: Select Search Criteria 1

Spatial Spatial Search
Bounding Box:
23.886, -74.531, 40.200, 92235 Bounding Box v [23.886, -74.531, 40.286, -92.285

Search Terms

Temporal
Start: 2016-09-16 00:00:00
End: 2017-04-16 23:59:59

Platiorms & Instruments @ [?]
Campaigns &
Processing Levels &}

6]

Science Keywords

Clear Criteria

Save Query

Feedback?

Tell us what you think

Ima

Search by ESRI shape file

1:100,000-scale Digital Line Graphs (DLG) from the U.S. Geological Survey

Archive Center: DOVUSGS/EROS ~ Short Name: DLG100K  Version: Not pre

2000 Pilot Environmental Sustainability Index (ESI)
Archive Center: SEDAC  Short Name: CIESIN_SEDAC_ESI_2000  Version

2001 Environmental Sustainability Index (ESI)
Archive Center: SEDAC ~ Short Name: CIESIN_SEDAC_ESI_2001  Version

2002 Environmental Sustainability Index (ESI)

Archive Center: SEDAC  Short Name: CIESIN_SEDAC_ESI_2002 Version:

2005 Environmental Sustainability Index (ESI)
Archive Center: SEDAC  Short Name: CIESIN_SEDAC_ESI_2005 Version

2008 Environmental Performance Index (EPI)

Drag the corners to adjust their location
gery ©2017 TerraMetrics  Terms of Use
2]

&l Search Terms &)
Reset | Clear Clear
Try out this query in Earthdata Search *ammre
Temporal Search &)
START

ﬁZOWS-O‘B-\SOO 00:00 Clear

END

2017-04-16 23:59:59 Clear

« all times must be specified in GMT
Date Range Annual Repeating Dates

Step 2: Select Datasets ]
Found 2316 dstasets. Total Query Time: 2.68s 4

ovided

: 2000.00
2001.00
2002.00

2005.00

Step 3: Discover Granules 71

No Datasets Selected

National Aeronautics and Space Administration

Applied Remote Sensing Training Program

11



‘ Science Key Words

iminis

Y ; - Reverb | ECHO S : = - Reverb | ECHO

Data and Information System The Next Generation Earth Science Discovery Tool Data and Information System

Search Options Step 1: Select Search Criteria Search Options Step
Spatial

) Search Terms m Spatial 3 Search Terms ]
‘Sounding Boxc Search by Science Keywords x S Search by Science Keywords *

23888, 74,531, 40.28, 92285 Bounding

The Next Generation Earth Science Discovery Tool

: Select Search Criteria 21

- 23.886,-74.531, 40.286,-52.285 Sounding T =
Search T Selecting a parent means all children are included in the search. query in Earthdata Soarch Terms swalie Selecting a parent means all children are included in the search is query in Earthdata Search =™
Temporal i Temporal Search Temporal "
Start 2018.09-16 000000 Science Keywords clear e ©? ot 20146.05-18 00:00.00 Science Keywords R Temporal Search @?
End: 2017.04-18 235859 Search for datasets containing ANY v of the selected science keywords. End: 2017.04-18 235850 Search for datasets containing ANY ~ of the selected science keywords
List of Selected Keywords List of Selected Keywords
Platorme &instumens @ M HUMAN DIMENSIONS>>HUMAN HEALTH o B B Platforms & Instuments & 121 HUMAN DIMENSIONS>>HUMAN HEALTH 4
HUMAN DIMENSIONS>>HUMAN HEALTH>>ANATOMICAL PARAME HUMAN DIMENSIONS>>HUMAN HEALTH>>ANATOMICAL PARAMETERS [}
. ® HUMAN DIMENSIONS>>HUMAN HEALTH>>DISEASES/EPIDEMICS @ HUMAN DIMENSIONS>>HUMAN HEALTH>>DISEASES/EPIDEMICS
ampaign; HUMAN DIMENSIONS>>HUMAN HEALTH>>PUBLIC HEALTH - Campaigns HUMAN DIMENSIONS>>HUMAN HEALTH>>PUBLIC HEALTH -
P * ) HABITAL CONVERSIONS/FRAGMENTATION - o + ) LAND USE/LAND COVER &
2 )16-09-16 00:00:00 Clear 8 g -09- Clear.
() HABITAT CONVERSION/FRAGMENTATION Processing Levels T O NATURAL HAZARDS 716-09-16 00:00:00
— - 7 + [ HABITAT CONVERSION/FRAGMENTATION o 2 .
cience Keyword: m Science Keywords m e
DIVENSIONS > U - » g
T o ¥ HUMAN HEALTH 517-04-16 23:59:59 | Clear e ¥/ PUBLIC HEALTH 217-04-16 23:59:59 | |Clear
HU DUENSIONS > AN s ¥/ ANATOMICAL PARAMETERS HUVAN DIVENSIONS >> HUWAN  more ¥/ DISEASES/EPIDEMICS
e c HEALTH >> ANATOICAL
PARANE / DISEASES/EPIDEMICS FARAVETERS ¥/ ENVIRONMENTAL HEALTH FACTORS
Save Query | Clear Crieria B st be specfied jn GMT B o ¥/ MALNUTRITION
» musi ified in ave Query ear Criteria  must be specified in GMT
¥/ VITAL STATISTICS Annual Repeating Dates ¥/ MORBIDITY Annual Repeating Dates
v s b = HUMAN SETTLEMENTS ¥/ RADIATION EXPOSURE
Feedback? Searci Feedback? Searcn by
1 + () INFRASTRUCTURE ¢
Tell us what you think Tell us what you think + () SOCIAL BEHAVIOR
g - *+ [ LAND USE/LAND COVER + [ SOCIOECOMICS
o O naTuRAL HAZARDS [ ]
= *+ () SOCIOECONOMICS
+._c poow aTioN < ey = —— , Found 26 datasets. Totsl Query Time: 2505~
2000Pi N L 2000PI
Avchive Canter: SE ESI_2000  Vesion: 200000 Archive Center: SEDAC  Short Name: CIESIN_SEDAC_ESI 2000 Verion: 2000.00 =
2001 Envronmental Sustainabilty Index ESI) 2001 Environmental Sustainabilty Index (ES)
Archive Canter: SEDAC  Short Name: CIESIN_SEDAC_ES|_2001  Vamion: 2001.00 Archive Center: SEDAC ~ Short Name: CIESIN_SEDAC_ES| 2001 Version: 2001.00
D ey mcas 1 _ i e 2002 Environmental Sustainability Index (ESI) a
vchive Center. SEDAC ~ Short Name: CIESIN_SEDAC_ESI_201 200200 Archive Center: SEDAC _ Short Name: CIESIN_SEDAC_ES| 2002 Version: 200200
2005 Environmental Sustainability Index (ES1) - 2005 Environmental Sustainability Index (ESI) =
Avchive Contar: SEONC  Shes Nama: CIEBIN_SEOAG_ESLA0S,  Veslen: 2008.60 Archive Center: SEDAC  Short Name: CIESIN_SEDAC_ES| 2005 Version: 2006.00
2008 Environmental Performance Index (P s 2008 Environmental Performance Index (EPI)
Avchive Canter: SEDAC  Short Name: CIESIN_SEDAC_EPI_2008 2008.00 -
- - Archive Center: SEDAC ~ Short Name: CIESIN_SEDAC_EP| 2008  Version: 2008.00
EA01 (Lo o RO 1 B [EE1) = 2010 Environmental Performance Index (EPI) 2
: 7]
Step 3: Discover Granules 2 Step 3: Discover Granules 21

No Datasets Selected

No Datasets Selected
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‘ Science Key Words

N\;‘\g} National Aeronautics and

Space Administration

erving System

E() g D I S\ NASA's Earth
C O Dataand Information System

Search Options

Spatial
Bounding Box:

23,886, -74.531, 40.286, 92285
Search Terms.

Temporal

Start: 2016.05-16 00:00:00
End: 20170416 23:59:59

Platforms & Instuments © 2]

]

Campaigns

HUMAN DINENSIONS >> HUMAN
T > ANATOMICAL
PARAVETERS

Save Query | © Clear Criteria

Q Feedback?
Tell us you

Step 1: Select Search Criteria

Search by Science Keywords x

Bounding

sateliie S€ECting @ parent means all children are included in the search

science Keywords clear
Search for datasets containing ANY v of the selected science keywords.

List of Selected Keywords

HUMAN DIMENSIONS>>HUMAN HEALTH B
HUMAN DIMENSIONS>>HUMAN HEALTH>>ANATOMICAL PARAMETERS

HUMAN DIMENSIONS>>HUMAN HEALTH>>DISEASES/EPIDEMICS

HUMAN DIMENSIONS>>HUMAN HEALTH>>PUBLIC HEALTH <

+ () FROZEN GROUND -
*+ (] GEOMORPHIC LANDFORMS/PROCESSES
*+ (] GEOMORPHOLOGY
=[] LAND TEMPERATURE

LAND HEAT CAPACITY

¥/ LAND SURFACE TEMPERATURE

SKIN TEMPERATURE
*+ () LAND USE/LAND COVER
*+ () LAND USE/LANDCOVER

+  [] LANDSCAPE
+ [Jsols
+ () SURFACE RADIATIVE PROPERTIES

2000 Pi

Acchiv

CIESIN_SEDAC_ESI_2000  Version: 200000

2001 Environmental Sustainabilty Index (ESI)

Archive Canter: SEDAC  Short Name: CIESIN_SEDAC_ESI Version: 2001.00

2002 Environmental Sustainability Index (ESI
Acchive Canter: SEDAC  Short Name: CIESIN_SEDAC_

2005 Environmental Sustainability Index (ESI)
Archive Center: SEDAC  Short Name: CIESIN_SEDAC_E

2005 Vesion: 2005.00

2008 Environmental Performance Index (EP!
Archive Center: SEDAC Short Name: CIESIN_SEDAC_EF!

Vession: 2008.00
2010 Environmental Performance Index (EPI)
Step 3: Discover Granules

No Datasets Selected

Reverb | ECHO

“The Next Generation Earth Science Discovery Tool

1)
Search Terms 6]
s quer
Temporal Search 6]

216-09-16 00:00:00 Clear

217-04-16 23:59:59 Clear

s must be specified in GMT
Annual Repeating Dates

Found 26 datasats. Total Query Time: 2.5

National Aeronautics and Space Administration

EOSDIS v

poral
Start: 2007.08-16 00.00.00
End: 2017.04

Platforms & i

HUUAN DIVENSIONS >> HUMAN
HUAN DIVENSIONS > HUMAN
HEALTH > ANATOMICAL

PARAVETERS

&
\\.fecdchk? ou

h Ob
format

Reset Clear

50.109,-82969

Drag the comers 1o adjust theirlocation
. imagery 2017 NASA

Search Terms

ry out this query in Eath

Temporal Search

23:59:59

* all ties must be specified in GMT

Terma ofUse.

k]

Step 2: Select Datasets

Millennium Ecosystem Assessment. MA Population
Archive Canter. SEDAC  Shart Name: CIESIN_SEDAC_MA_POPULATION  Version: 10

MODISTerra Land Surface Temperature/Emissiity 8-Day L3 Global 1km SIN Grid V004
Archive Cantar: LPDAAC  Short Name: MODTIAZ  Venion: 004

Nudlear Pow
ENERGY_np

Population Exposure Estimates in Proximity to Nuciear Power Plants, Locations
Archive Center. SEDAC  Short Name: CIESIN_SEDAC_ENERGY_NPPL

Annual Repeating Dates

Step 3: Discover Granules.

Claar Selactions

J)

MODISTerra Land Surface Temperature/Emisshity 8-Day L3 Global 1km SIN Grid V004
Archive Canter: LPDAAC  Short Name: MODTIAZ  Version: 004

search for Granules

Search for Granules By ID

Applied Remote Sensing Training Program
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‘ Granule Results

NASA's Earth Observin,

ta and Information

Bounding Box List Vie Map View Image View

23,886, -74.531, 40.286, -92.285

[+]
Temporal Archive Center: LPDAAC  Short Name: MYD11A2 Version:
Start: 2007-09-16 00:00:00
End: 20170416 23:59:59

[+]

Science Keywords

HUMAN DIMENSIONS >> HUMAN

HUMAN DIMENSIONS >> more
HUMAN HEALTH >>
ANATOMICAL PARAMETERS

bHome  About

B

Save Query

More Search Options: ‘Gridded Monthly ie-Mean Observation (obs) Values 0.5
X 0.667 degree V001 (MA_HIRS2_NOAA11_OBS) at GES DISC'

e vies Day/Night Flag
B\ Feedback? ) Gridded 1 Find granules captured during the day, night or anytime. ) at GES DISC
‘ { Tell us what you think Archive Cent 274764728-GES_DISC -
Flag Anytime v
Save Granuie Res =
Data Access =| Showing 1 to 9 of 1,380 granules Total Query Time: 0.36s
Granule | cess Browse A
Find granules that have browse images.
merra mon_s [ only granules with browse images =

Browse Images =

merra.mon_n Find granules that are available online.

merra.mon_n [ only granules with online access

Online Access.

merra.mon_n Cloud Cover

merra.mon_s Find granules by cloud cover percentage

merra.mon_fy Percentage ]
(Example: 1.2)
merra mon_ny Click Here to Enter Range

merra.mon_s Orbit Spatial Parameters

Find granules with specific orbital spatial characteristics.
merra.mon_n

Orbit Number
Example: 153)

(
_ Click Here to Ente Range

Equatori;

Crossing  (Example: -45.0)
i Click Here to Enter Range

Longitude

Equatorial  (Example: 01/24/2001)

Cancel

National Aeronautics and Space Administration

Timeline View

ECHO

Reverb

The Next Generation Earth Science Discovery Tool

Search Options Step 1: Select Granules &)

MODIS/Aqua Land Surface Temperature/Emissivity 8.Day L3 Global 1km SIN Grid V004
004 Collection D: C28466912-LPDAAC_ECS

MODIS/Terra Land Surface Temperature/Emissivity 8-Day L3 Global 1km SIN Grid V004
Archive Center. LPDAAC  Short Name: MOD11A2 Version: 004 Collection D: C16893875-LPDAAC_ECS

Step 2: Go to Cart 1G]

View Items in Cart

and Information

iThe Next Generation Earth Science Discovery Tool

Search Options. Step 1: Select Granule:

Map View  Image View  Timeline View

\Foodb.lrw e

L ) MODIS/Aqua Land Surface Temperature/Emissivity 8-Day L3 Global 1km SIN Grid V004
"7 Archwe Center: LPDAAC  ShortName: MYDIA2 Verson: 004 Collecton D: C28488912-LPDAAC_ECS

; MODISITerra Land Surface Temperature/Emissivity 8.Day L3 Global 1km SIN Grid V004
Archive Canter. LPDAAC  ShortName: MODTIAZ Varson: 004 Collcton D C18393875-LPDAAC_ECS

anule Ras Save Granule Resuls a3
Granule ID End Time
005 UTC  2000-03-04 235953 UTC
2000-02-26 00:00:05UTC  2000-03-04 23:59:52 UTC
2000-02-26 00:00:06 UTC
2000-02-26 00:00:06 UTC  2000-03-04 23:59:52 UTC
200002:26 0BUTC  2000-03-04 2348 10 UT
2000-02-26 00:00:06 UTC  2000-03-04 23:59:53 UTC

0:00:06 U

2000-02-26 00:00:06 UTC  2000-03-04 23:49:18 UTC

M 06 570 2000-02-26 00:00:06 UT!

2000-03-04 235953 UT

Showing 1109 0f 92,850 granules Totsl Query Tme 9,395
Al

Oniine Access Browse
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‘ Ordering Granules

* Click on shopping cart icon to
retrieve files of interest

— Order, download or request
services

« Using as a guest requires
completion of a form each time. If
you have an account this will not
be needed

« Submit order to begin processing

» Will get order tracking number by
email

« HDF format is ingestible into

_ _ ArcMap/QGIS without data
* ftp links will follow for data conversion to a geotiff

download

National Aeronautics and Space Administration Applied Remote Sensing Training Program 15



REVERB Data Retrieval and Ordering Overview

» Search for data using temporal . = TR | ECH
and spatial constraints, specific == — T e
data attributes, and processing

levels

» Use map to drag a bounding box
over the region of interest

» Platform and instrument search
options menu

» Use calendar widget to set
temporal range

» Can add keyword using text field

* When finished, click “search for
granules” radio button

 Select granules for shopping cart
and order
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Earthdata
http.//earthdata.nasa.gov/

» The Earth Observing System Data
and Information System (EOSDIS)
is a key core capability in NASA's
Earth Science Data Systems
Program

e |t provides end-to-end capabilities
for managing NASA's Earth
science data from various sources

— satellites

— aircraft

—field measurements

— various other programs

National Aeronautics and Space Administration Applied Remote Sensing Training Program 17



. Earthdata

[ MSN.com - Hot... %

© Introduction | G.. % 4

«| o ok | o EmthEngneres~. x | B

€) © @ NASA Mational Aeronautics an.

) Most Visited @ Web Siice Gallery @

% EARTHDATA

»Peqpaay

Webinar-Discover and Access NASA's Earth Science Data with

US) _ hitps:/earthdeta nasagov ¢ | Q reved

THers- - @ NAsA

EARTHDATA
by EOSDIS “ ABOUT DATA

* K2 Introduction -Ja.. X | @ Earthdats

Science... & The United States Hist... @) NCAR/ RCPM - Home [i] OCR: Accredited Posts... “f NOMAD Large File Tra...

ey

x| @ Esthdatasesch x| +
B ¢ A0 =

COMMUNITY RESOURCES

N

e

-
-

ACCESS NASA EARTH SCIENCE DATA
NASA's data policy ensures that all NASA data are available fully, openly, and without restrictions
Here's what this means to you.

FIND DATA

ABOUT EOSDIS

The Earth Observing System Data and Information System is
a key core capability in NASA's Earth Science Data Systems
Program. It provides end-to-end capabilities for managing NASA's
Earth science data from various sources—satellites, aircraft, field
measurements, and various other programs.

Tropical Cyclone Donna in the South Pacific Ocean

National Aeronautics and Space Administration

Download Your Copy of the Spring 2017 EOSDIS Newsletter!

VISUALIZE DATA

Applied Remote Sensing Training Program
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‘ Earthdata: Public Health

& Earthdata Login

DATA

EARTHDATA|

Search | NNEENRENR o oo - o - O

Browse Collections 212 Matching Collé @ temporal 1 Spatial # Clear Filters

; w § V 2 . Features tions to your pre O Polygon
Discover Earth Science Data ; ' ; '

start
(

O Rectangle
Search NASA Earth Science data by keyword and filter by @ time or t space

X WRecurring? o , a problem
Welcome to Earthdata Search

Apply Filter  C
E Services Solarexp PPYFIer  Cear
Enter your search terms or click Next to take an ! =
_ L L e

Keywords
introductory tour.

Observation of the nucleonic cosmic ray component at the
Kerguelen and Terre-Adelie stations
Q Browse AllData  © Use categories to narrow your results

o

3 year daily average solar exposure map Mali 3Km GRAS
December 2008-2011

Solar exposure map Mali 3Km GRAS March 2010

~ 3 year daily average solar exposure map Mali 3Km GRAS
n-Earth Interactions June 2008-2011

Terres!

Platforms

National Aeronautics and Space Administration Applied Remote Sensing Training Program 19



arthdata: Human Dimensions

EeRTHDATA #A  ABOUT  DATA  COMMUNITY  RESOURCES

redl by EOSDIS

Earth Sc € I © Human Dimensions v il R

FIND DATA VISUALIZE DATA

Within the Human Dimensions discipline, EOSDIS DAACs hold a wide variety of
socioeconomic data (e.g., population, infrastructure, economic resources) and
products concerning human interactions in the environment (e.g., natural
hazards, human impacts). Most of these data sets are provided by the
Socioeconomic Data and Applications Center (SEDAC), whose mission is to

Click on one of the measurements below to explore the data in Earthdata
develop and operate applications to support the integration of socioeconomic

rch:
and Earth science data, and to serve as an “information gateway” between the Searc
Earth and social sciences. Several other DAACs also hold Human Dimensions Boundaries Infrastructure
data as they relate to their respective disciplines. Economic Resources Natural Hazards
See more at Environmental Population
Governance/Management Public Health
[ szonc | ssocoanc ] aseonsc ] cesoec ] wmocoasc ] ome oarc Environmental Impacts Social Behavior
Habitat Conversion/Fragmentation Socioeconomics
Human Settlements Sustainability

Learn more about Human Dimensions Data at EOSDIS f

Learn more about Human Dimensions Data at EOSDIS by reading Sensing Our Links
Planet articles that feature research utilizing Earth Observing data from the
NASA Earth Observing System Data and Information System (EOSDIS) Strange bedfellows
Distributed Active Archive Centers (DAACs) and watch NASA Earthdata Webinar ‘ X i i

Al Read this Sensing Our Planet article to find out if
videos to learn more about NASA Earth science data sets, services and tools to A & .

YV%/ the delicate relationship between fire and plants

discover, access and use these data. There is also an human dimensions Y —
discipline reference sheet available from the Outreach Products page. ging

National Aeronautics and Space Administration Applied Remote Sensing Training Program 20



Earthdata: Environmental Sustainability Example

ommunity ~ cience Disc
EARTHDATA

[P (o ]l "uman dimensions © Temporal ~

Browse Collections 95 Matching Collections

Feature:
— You have 1 collection in your project

Map Imagery
Near Real Time

Subsettin
N ENTRY_

Keywords

Human Dimensions
Sustainability
Environmental Sustaina

culture

Biolog
Biosphere
CIESIN_SEDAC_EP

1994-01-01 ongoing

Oceans
Paleoclimate 1994-01-01 ongoing | Col
Solid Earth
SpectralEngineering
Sun-Earth Interactions
Terrestrial Hydros|

Platforms
Organizations
Projects

Processing levels

1978-01-01 ongoing | Collec

B
=
=
=
= |
=
=

V1428 * NASA Official: Stephen Berrick + FOUA + |

2002-01-01 ongoing | Collection only

11 Spatial ~  # Clear Filters

0 View Project

© Report a metadata problem

Environmental Treaty Status Data Set, 2012 Release

e0AC

2008 Environmental Performance Index (EPI)

2010 Environmental Performance Index (EPI)

2012 Environmental Performance Index and Pilot Trend
Environmental Performance Index

2000 Pilot Environmental Sustainability Index (ESI)

2001 Environmental Sustainability Index (ESI)

seac

O start 2013-12-26 00

& Earthdata Login

Stop 2015-07-23 23:59:59

a

National Aeronautics and Space Administration

“ EARTHDATA
EARTHDATA
@ Search

@© Back to Collection Search

Community ~ Science Disciplines ~

human dimensiong| O Temporal ~ 11 Spatial ~  # Clear Filters

Project Collections
& Download Project Data =

2014 Environmental Performance Index (EPI)
CIESIN_SEDAC_EF]_2014 v2014.00 - SEDAC
2002-01-01 ongoing | Collection only
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. URL Direct Download

[ - — C=ra"
Google Calendar - Week of... % ﬂ MSN.com - Hotmail, Outlo... %  Riker - A New Leash on Life % | @ Earthdata Search x % +
(€ 0an ne carch.carthdata.nasa.gov/se ect/colection-deta 41-SEDA 4 define grenule data “E A9 =

[8) Most Visited @ Web Slice Gallery @ Getting Started

s EARTHDATA Data Discovery ~ DAACs ~ Community ~

EARTHDATA

Search OTomporl - | 5 Spael - | 2 ClarFitrs

© Back to Collections

2014 Environmental Performance Index (EPI) (VERSioNzoi40:

Metadata Formats
HTML | Native | ATOM | ECHO10 |
1019115 | DI

R d URLs

iew All Related URLs

14 Environmy
indicators in the foll health impacts, air quality, water and sanitation
biodiversity and habitat, anc

y co 0 e
14 EPI and comp for 2002-2012, and
014 EPI was formallv re v vi and. at the
v
ntacts:
SEDAC Services
info@ciesin.columbia.edu
+1 845-365-8920 (Telephone)
+1 845-365-8922 (Fax)

Short Name
CIESIN_SEDAC_EPI_2014

ords
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. Sustainability Indicator Example

2014 EPI
Environmental Performance Index (EPI)

Map Credit: CIESIN Columbia University, November 2014,

b
\
Robinson Prejection
2014 EPI Scores

The 2014 EPI ranks 178 countries on 20 performance indicators in the following ¢ policy categories: health impacts, air  —— 15.47-36.19
quality, water and sanitation, water resources, agriculiure, forests, fisheries, biodiversity and habitat, and climate and ~ —— ’
energy. These categories frack performance and progress on two broad policy objectives, environmental health and [ 13620-45.50
ecosystem vitality. Each indicator has an associated environmental public health or ecosystem sustainability target. B 45.51-53.45
The full report including a complete description of the EPI, underlying data sets, and methodology is available online [l 53.46-66.49
at the NASA Socioeconomic Data and Applications Center (SEDAC). B 66.50-87.67
[ Tno EPIscore

Center for International Earth
Science Information Network
EARTH INSTITUTE - COLUMBLA UNIVERS!

© 2014. The Trustees of Col ia Un City o
This document is licensed under a
@ Crestive Commons 3.0 Attribution License
i av http://creativecommons.org/licenses/by/2.0/
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Socioeconomic Data and Applications Center

SEDAC)

SOCIOECONOMIC DATA AND APPLICATIONS CENTER (SEDAC)

4 Data Center in NASA's Earth Observing System Data and Information System (EQSDIS) — Hosted by CIESIN at Columbia University

CEEDEENETEE o

SOCIAL MEDIA ABOUT HELP

DATA MAPS THEMES RESOURCES

Environmental Performance Index (EPI) Follow Us: # E3@ ** | Share: 2 )

Collection Overview Environmental Performance Index, 2014 Release (2002—2014)

Data Sets Set Overview | | Data Download ‘ Maps | | Map Services | | Documentation | | Metadata
Environmental
Performance Index, Downloads
2014 Release
(2002-2014) Data:
% Show All View Recommended Citation(s)
Map Gallery The full report in PDF format is available for download below, together with the data in Excel format
Map Services EPI 2014 Report
Citations Full Report and Analysis (19.6 MB pdf file)
FAQs Indicator Metadata (353 KB pdf file)
Project Website EPI2014 Data:

2014 EPI (765 KB zipped xls file)
EPI 2014 Indicator Time Series Data:

The indicator time series data are provided in Excel workbooks by policy category. Note that the availability of time series

data varies by indicator.
Health Impacts (133 KB)
Air Quality (242 KB)
Water and Sanitation (212 KB)
‘Water Resources (48 KB)
Agriculture (345 KB)
Forests (48 KB)
Fisheries (484 KB)
Biodiversity and Habitat (328 KB)

Climate and Energy (265 KB)

HOME | DATA | DATA USES | DATA CITATIONS | MAPS | MAP SERVICES
NEWS | TOOLS | GUIDES | PUBLICATIONS | BLOG POSTS

ABOUT | HELP | PRIVACY | USER REGISTRATION

47 © 1997-2017. T)

cor

=5 07 CoLUVEA UNVERSTY W THE CITY 0F
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. Example of EPI| data for one air pollutant category

Air Pollution (PM2.5) - Population weighted exposure to PM2.5 (micro-grams per cubic meter)
Source: Aaron van Donkelaar (in prep), 2014 (embargoed)
Notes: NA = Not Applicable

Country 2000 2001 2002 2003
Afghanistan 8.6 8.42 10.64 10.81
Albania 14.73 14.6 13.79 13.77
Algeria 8.28 8.16 8.74 9.12
American Samoa 3.09 3.08 3.13 3.13
Andorra 9.3 3.59 6.66 6.41
Angola 7.85 7.74 7.59 7.86
Anguilla 0.97 0.7 0.97 0.97
Antigua and Barbuda 2.57 2.56 2.7 3.05
Argentina 5.45 5.33 5.34 5.25
Armenia 12.24 9.17 13.36 14

Aruba 4.74 4.74 3.69 3.69
Australia 3.01 2.48 3.32 3.55
Austria 16.41 15.57 15.19 16.93
Azerbaijan 12.93 12.62 11.57 10.49
Bahamas 7.2 7.12 6.31 5.93
Bahrain 8.97 8.97 10.37 10.37
Bangladesh 17 16.97 19.32 20.78
Barbados 2.89 2.88 2.99 3.2
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. Earthdata Menu

w EARTHDATA Data Discovery ~ DAACs ~ Community ~ Science Disciplines ~

Calibrated Radiance and Solar Radiance

Atmosphere

Aerosols

Air Quality

Altitude

Atmospheric Chemistry
(Mesospheric and
Thermospheric/lonospheric)
Atmospheric Electricity
(Lightning)

Atmospheric Phenomena
Atmospheric Pressure
Atmospheric Radiation
(Radiative Energy Fluxes)
Atmospheric Temperature
Atmogpheric Water Vapor
(Humidity)

Atmospheric Winds
Clouds

Precipitation

Calibrated Radiance and
Solar Radiance

Infrared Wavelengths

Lidar

Microwave

Platform Characteristics
Radar

Radio Wave

Sensor Characteristics
Ultraviolet Wavelengths
Visible Wavelengths

X-Ray
lonosphere/Magnetosphere
Dynamics

Solar Activity

Solar Energetic Particle Flux
Solar Energetic Particle

Process

NASA Global Climate Change

NITRD
NOAA

National Aeronautics and Space Administration

Cryosphere

Frozen Ground
Glaciers/Ice Sheets
Sea Ice

Snow/Ice

Human Dimensions

Boundaries
Economic Resources

Environmental
Governance/Management

Environmental Impacts
Habitat
Conversion/Fragmentation
Human Settlements
Infrastructure

Natural Hazards
Population

Public Health

Social Behavior
Socioeconomics
Sustainability

Land

Erosion/Sedimentation
Frozen Ground
Geomorphology

Land Temperature
Land Use/Land Cover
Landscape

Soils

Surface Radiative Properties
Topography

Earth Gases/Liquids
Geochemistry
Geodetics
Geomagnetism

Geomorphic
Landforms/Processes

Gravity/Gravitational Field
Rocks/Minerals/Crystals
Tectonics

Ocean

Bathymetry/Seafloor
Topography

Coastal Process
Marine Geophysics
Ocean Acoustics
Ocean Chemistry
Ocean Circulation
Ocean Heat Budget
Ocean Optics
Ocean Pressure
Ocean Temperature
Ocean Waves
Ocean Winds
Salinity/Density
Sea Ice

Sea Surface Topography
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USGS Data Retrieval Tools

» Global Visualization Viewer (GloVis)
» Earth Explorer
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USGS Global Visualization Viewer (GloVis Next

http://glovis.usgs.gov/next/

—— R J
[ MSN.com - Hotmail, Outlo... % | &} USGS Global Visualization .. %

@ Glovis Next % | EROS Registration System (ERS) % |+
glovis w8 ¥ A9 =

usgs.gov/ne

18 Most Visited @ Web Slice Gallery @) Getting Started RS - Applied Sciences... @ NASA Applied Science... & The United States Hist... @) NCAR/RCPM - Home [if] OCR: Accredited Posts... ~f NOMAD Large File Tra..
3 AT = A IV By =

=2USGS W R - e s

science for a changing world Search USGS.
GloVis Next Page Expires In 1: 8 o

Preferences  Feedback  Logout [mgejr]  Help

Home TakeTour System Messages (1)

Interface Controls “ | selected scenes (1) Lat 334681, Lom 336329 | 8| @ = | &~ || + |
77 7 \ e ———— |
il choose Your Data Set(s) \A -

Cityof Dahionega %
‘Andersor
Dat 4

@ Rsuss30 | ) y

Q@ esmCtLewel10 %

Q@ L7EmCl Level1© A <

O Lo OLITRS C1 Levet1 © ) : M
SN

Q orbview3 @ & eAtanta

Q sentinel-20 b oford it A\ 2 N

% S Thugusts

Q sovaninon
et Site

Metadata Filter

V &
§
No data sel(s) selected )
avery || crear tacrarde
Wacort = s
[ A \
4 /s Columbus.
Gomery
I

Page Last Modified: 03/26/2017
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. GloVis Next

< USGS

science for a changing world

GloVis Next
Home Take Tour System Messages (1)

Interface Controls

Choose Your Data Set(s)

Q) 145TMC1 Level-1 ©
Q) L7ETM+C1 Level-1 @

@ L8 OLITIRS C1 Level-1 @ Q@

87,955 scenes are represented by the coverage layer. Zoom in
on the map to display imagery for this data set

@ orbview-30

O sentinel-2 @

m

Metadata Filter =

Date Range

01/01/2016 to 05/01/2016
Cloud Cover LD S
0 or empt to 0-100 or empt
All Data Sets.

Months
FE

APPLY CLEAR

Privacy

artment of the Interior | U.S. Geological Survey
URL: http://glovis.usgs.gov

Page Contact Information: custserv@usgs.gov

Page Last Modified: 03/26/2017

-

m

National Aeronautics and Space Administration

Selected Scenes (1)

USGS Home
Contact USGS
Search USGS

Page Expires In 1:58:11 &

Preferences Feedback Logout [mgejr] Help

200 km ‘
100 mi

Leaflet | Map data ® OpenStreetMap contributors
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. Coverage Area and Scene Selection

Intertace Controls - | selectea scones (©)

Choose Your Data Setis) -

W s

USGS Home
Contact USGS
Search USGS

| | et e : & 5 Page Expires In 1:59:54 &
| o == Preferences  Feedback  Logout [mgejr]  Help
eetns e X Aunt Dahinnecs T = )
| Se'acted Scenes (0) 1) v | | Lat 33,4039, Lon: 827490 ® Q@ ~ &~ A+
S —— ¢ mp—
Set(s) - -
.
(@ E0-1 Hyperion © Atlanta
Q) GLs1e750 S
| O eGLs1me 1
@ sLs2om0 0
e, au
Metadata Filter -
Date Range Al Dt Sets ¥
to
All Dot Scts ‘
Cloud Cover |
to

Months | i 0ata e |

Acquired on
APPLY LEAR

Current Scene Browse Opaaty (1

| 50 km

EL
Open StreetMap contributors.

PREVIOUS SELECT

Leaflet | Map dst

Accessibi

).5. Departme:

FOIA Privi

of the Interior | U.S. Geological Survey

URL: hetp://glovis.usgs.gov
Page Contact Information: custserv@usgs.gov
Page Last Modsied: 05/15/2017

National Aeronautics and Space Administration Applied Remote Sensing Training Program 30



science for a changing world

GloVis Next

i Interface Controls

D Rsuss3o
Q@ LasMCt Level1 ©

(@ LTEM+C1 Level1 ©

match your criteria.

Q@ onview3 0

@ Ssentinel-2 @

Metadata Filter

—

| Date Range
01/01/2016

Cloud Cover

Months

Accessibility FOIA

S. Department of the Interior
URL: hetpi//glovis.usgs.gov
Page Contact Information: custserv
Page Last Modied: 05/15/2017

Choose Your Data Set(s) —

| @ ouTRsClLever10 Ea)

All Dt Swts

to 05/05/2016

Al Data Sets

APPLY LEAR

National Aeronautics and Space Administration

Policies and Notices

Home Take Tour Release Notes FAQ  System Messages (1)

Download Options for LCO8_L1TP_024038_20160123_20170...

DOWNLOAD | LandsatLook Natural Color Image (8.04 MB)

. Review Metadata and Download

DOWNLOAD | LandsatLook Thermal Image (2.32 MB)

DOWNLOAD | LandsatLook Quality image (906.02 KB)

DOWNLOAD | LandsatLook Images with Geographic Reference (11.24

MB)

DOWNLOAD | Level-1 GeoTIFF Data Product (911.55 MB!

TAcquisition Date
tion Category

Collection Number

WRS Row

Target WRS Path

Target WRS Row
Nadir/Off Nadir

Roll Angle

Date L-1 Generated
Start Time

Stop Time

Station Identifier
Day/Night Indicator
Land Cloud Cover

201601723

T
1

024
038

038

NADIR

-001

2017002124
2016:023:16:43:52.9846790
2016:023:16:44:24 7546760

USGS Home

Contact USGS

Search US!
Page Expires In 1:59:55

Feedback Logout [mgeijr] Help

| Lat31.7749,lon: 893848 % Q- &~ S+
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EarthExplorer (EE)

http://earthexplorer.usgs.gov/

» Spatial search with map
» Select dataset

» Select results
— Footprint
— Browse
— Metadata
— Download

» Additional Criteria (cloud cover, etc.)

* Must login to download data
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‘ Using Earth Explorer

EarthExplorer

1. Enter Search Criteria

To narrow your search area: type in an address or place
name, enter coordinates or click the map to define your
search area (for advanced map tools, view the help
documentation), and/or choose a date range

[caresioce IS

Search Criteria Summary (Show)

Feature

) Precemeanea

Decima:

1. Lat 03° 51" 51" S, Lon: 078° 02" 48" W 2
2 Lat 03° 09 45" N, Lon. 052° 22' 58" W /R
3. Lat 037 20" 16" S, Lon: 045° 21' 05" W /R
4. Lat 08° 45" 17" S, Lon: 077° 52" 15" W /IR

[ vsewop | haa Coortmate | cear Coormates |
I Resutoptons

Search from: 01/01/2005 ¥ to: 05/01/2017

Search months: (3) -

Data Sets »

(L
Map e 52017 WEGH rapey 62017 NASA Terblen

National Aeronautics and Space Administration

EarthExplorer

sewencrtena IR Acasonai teria

2. Select Your Data Set(s)

Check the boxes for the data set(s) you want to search
When done selecting data sel(s), click the Additional
Cniteria or Resulfs buttons below. Click the plus sign
next to the category name to show a list of data sets.

Renas Search Criteria Summary (Show)

Use Data Set Prefilter (inars T

Data Set Search
v
+1SERV
Land Cover
© 1 Adopt a Puxel
O oo
© Land Cover Trends Photos
+ Landsat Archive (J
# Landsat Legacy
+ NASA LPDAAC Collections
+ Radar
+ Sentiel
$uas
= Vegetation Mositoring
© K] AHRR Phenciagy
© [ NOAA CDR NDVI
O K vegORI
© K] sMODIS Global LST

© K] eMODIS Global LST V6

O & oMODIS NOVI

OE o NOVIVE
© ] eMODIS Phenclogy

+1SRO Resourcesat

data ©2017 INEG! imagery £2017 NASA, Tarrabdemics | 10004
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Direct Download of Files

SearcnCrtna | Datasets | domonatcrena [N

Search Criteria summary (o Clear crieria

4. Search Results A4 - "

If you selected more than one data set to search, use 4 N

ho dropdown 1 560 tho Soarch fesuls for oach Specifc \ =2l

data set < Standard Browse
= STATE 0P\, Standard Browse

Note: You must be logged in to download and order
soenes

AMAPA

Data Set a
'NOA COR NOVI

Ensity AMHVO04AVHI3CINOAAT820131229

ot100 @

s O o 201312129

1 - ‘Satemte:n MNOUS  acomans 2 2
RS e 201312129
mesmor oS N s NOAA-18

. o gaTE0r
) AMRR

Enty IDAMVO04ANI3CTNOAATE20131220

750

AMRR-Land_v004_AVH13C1_NOAA-
| 18_20131229_¢c20140415032052

e |

oty D AEVIOUAHTICINOMIGZ0131220 Brazil Lavers NDW,QA TIMEOFDAY
g Geel Map Projection GEOGRAPHIC

Enty ID4/HVO04AH 13C TNOAK 1820131227 | Datum WGSs4
s Satele 0441 |

B3 Resolutor 0050000
Units DEGREES .

Aoty FOA— Paocy ——Pokces s Gogepe AP Dcamer
L5 Do oo e 1S ool e TS0 - dpen New Window Close

Opening AVHV004AVH13C1NOAA1820131228 TIF.ZIP

You have chosen to open:

1) AVHV004AVH13C1NOAA1820131228_TIF.ZIP

which is: Compressed (zipped) Folder (2.7 MB) \_J

from: https://dds.cr.usgs.gov

What should Firefox do with this file? NetCDF Product (2.7 MB)

)
© Openwiith | Windows Explorer (default) GeoTIFF Product (2.7 MB)

@ SaveFile

[7] Do this automatically for files like this from now on.
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‘ Data Order

USGS Home

Contact USGS
¢ 2 .ol 4 Search USGS
science for a changing world X

EarthExplorer 49 C

Home 1MNew System Message Save Criteria Load Favorite ~ Manage Criteria tem Basket (0) W=3 Feedback Help |
Search Crteria | DataSets | Additonal Crteria ([l Saaoh Critatia Simmnary Cho0) Clear Criteria
4. Search Results

N5 = - If you selected more than one data set to search, use
= L

USGS Home the dropdown to see the search results for each specific
Contact USGS

4 e Lty 1 Search USGS Lo
science for a changing world - s y
Show Result Controls e

EarthExplorer

|| || DataSet c tyour results »
Home 1 New System Message tem Basket (0) ¢ g - EMEJ Feedback Help

‘ Sentinel-2 v
Order #0101705115060 . , -

Note: This order summary page will expire at 5:18 PM CDT. Once expired, it will no longer be available for viewing. An email has been sent to your contact email address containing a | e

copy of this summary. | Displaying 1 - 10 of 100

Entity
ID:L1C_T15TWH_AD09833_20170510T172112
Coordinates:42 8565145 , -2 3282569
Acquisition Date:2017/05/10

Ydd/LAWO

SENTINEL 2A WMS ONDEMAND None None DWNLD

SENTINEL 2A WS ONDEMAND None None DWNLD Entity ID:L1C_T18TYK_AD09832_20170510T153559
Coordinates:40.1176199 , -72 0093769

2 Acquisition Date:2017/05/10

Ydd/LAWO

SENTINEL 2A WMS ONDEMAND None None DWNLD

SENTINEL 2A WMS ONDEMAND None None DWNLD

SENTINEL 2A WMS ONDEMAND None None DWNLD

3
Return To EarthExplorer

Policies and Notices Google Maps AP! Disclaimer |

Entity ID:L1C_T18TYL_A009832_20170510T153559
M| Coordinates:41.0174452,-71.9890143
Acquisition Date:2017/05/10

Ydd/LAWE

Accessibiity FOIA

LS. Dagartment of the Intarior U.S

Entity ID:L1C_T19TBF_A009832_20170510T153559
)| Coordinates:41.020432, -71.9152064
Acquisition Date:2017/05110

Ydd/LAWO
Entity I0:L1C_T19TBE_A009832_20170510T153559
- Coordinates:40.1205138 , -71.876469
View ltem Basket » Submit Standing Request » oy for

| | Accessibiity FOIA rivacy

\LS. Dagartmant of the Intarier U, Gaological Surve:

URL: http

Page Last Modified: 03/28/201

earthexplorer.usgs.gov

DO,

Page Last Modified: 03/28/2017
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Linking Environmental and Health Data

* Problem: how do | get environmental and health data in the same
geographic space for analyses?
— Open Source Geospatial Tools (R, python, etc.)
— ArcGIS
— ArcGIS online (https://www.arcgis.com/home/index.html)
— Erdas/ENVI
— Google Earth Engine (GEE)

ArcGIS

= 7&_}'

Oesri Ctnanter
s Public

GREAT TREES |liS

+ Sign-up now £ Make a Map = ArcGIS for # Discover Lessons
Developers ;
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GEE

http://earthengine.google.com/

3 MS.com - Hotmail Outlon % | @ ArcGiSOmine | x / & Google Eanth Engine O - -w — —— T W |
€)® @ nitps/earthengine google.com T N ERRTEClE

[8) Most Visited @ Web Slice Gallery @ Getting Started 21 ERS - Applied Science... @ NASA Applied Science... X% The United States Hist... @ NCAR/RCPM - Home [] OCR: Accredited Posts... ~f NOMAD Large File Tra... B Heat Stress ROSES Pro... [l Google Calendar - We...

Google Earth Engine FAQ  TIMELAPSE  DATASETS  CASESTUDES  PLATFORM  BLOG  SIGNUP

A planetary-scale platform for Earth
science data & analysis

Powered by Google's cloud infrastructure

Meet Earth Engine

Google Earth Engine combines a multi-petabyte catalog of satellite imagery and geospatial datasets with planetary-scale analysis capabilities and makes
it available for scientists, researchers, and developers to detect changes, map trends, and quantify differences on the Earth's surface.

toAR e

E

SATELLITE IMAGERY 'YOUR ALGORITHMS REAL WORLD APPLICATIONS

LEARN MORE

l B
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. Tabs for Timelapse and Datasets

TELAPSE

® Sentinel

MODIS
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Data Catalogue
Open Sensor of Interest

IMAGERY

Landsat

Landsat, a joint program of the USGS and NASA, has been observing the Earth continuously from 1972
through the present day. Today the Landsat satellites image the entire Earth's surface at a 30-meter
resolution about once every two weeks, including multispectral and thermal data. Earth Engine makes
this data available in its raw form, as TOA-corrected reflectance, and in various ready-to-use computed
products such as NDVI and EVI vegetation indices

Earth E

Sentinel

ESA's Sentinel-1 mission uses radar to image the Earth in all weather conditions, even at night. The
satellites capture C-band synthetic aperture radar (SAR) image data at 30- to 120-meter resolution in
several polarization modes. Earth Engine includes a growing collection of Sentinel-1 data preprocessed
using the Sentinel 1 Toolbox

MODIS

The Moderate Resolution Imaging Spectroradiometer (MODIS) sensors on NASA's Terra and Aqua
satellites have been acquiring images of the Earth daily since 1999. The Earth Engine catalog includes a
variety of data products that NASA produces from MODIS data, including daily imagery, 16-day
BRDF-adjusted surface reflectance, and derived products such as vegetation indices and snow cover.
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. Case Studies

©oe e TR
18 e Ve 8 e oty @ G e B PSS & '
Google Earth Engine . cxsesmes

Malaria Risk Mapping

ine it with real-time sate

Reported malaria cases increased from 2014 to 2015 in the following 12 countries: Algeria, China, Dominican Republic,
o Guatemala, Honduras, Iran, Nicaragua, Philippines, Republic of Korea, Sao Tome & Principe, Saudi Arabia, and the Solomon
Islands.

€«

Here at the UCSF Global Health Group, we have been using Earth Engine as the workhorse

an online Disease Surveillance And Risk Mapping (DISARM) platform for malaria. Earth Eny

makes accessing, processing and analyzing remotely sensed data so much easier than of

more manual methods and, as it is updated frequently, allows us to automate malaria ri¢
mapping in near real time.

- Dr:. Hugh Sturrock, UCSF Global Health Group, Spatial Epidemiologist

Reported Malaria Cases

Collect Earth -

zation (FAO) of the Unite

develoj

y the Food and Agriculture O

Numiber of cases

MALARIAFREE >3 YEARS [l MALARIAFREE <3 YEARS (B ELIMINATING MALARIA ‘CONTROLLING MALARIA Reported cases

Regional Progress

Global malaria eradication will be achieved region by region, requiring greater collaboration among bordering countries. On

the biggest challenges to eliminating malaria is cross-border transmission and importation. Mosquitoes carrying the malar =

parasite know no borders. Regional initiatives formalize collaboration among countries and create an enabling environmeni ‘ ‘
will help achieve elimination targets. Regional collaborations catalyze political commitment, build consensus and engagem (

Reported Malaria cases by country in the
Indonesia region

National Aeronautics and Space Administration Applied Remote Sensing Training Program 40



Sign up for Earth Engine

https://earthengine.google.com/signup

Sign up for Earth Engine

accept all applications, so please fill out all fields as best you can so we can evaluate your request for access. If

If you'd like to become an Earth Engine developer, please sign up by providing the following information. We can't
you are accepted, you will receive an email within one week.

United States v
I

Earth Engine may only be used for development, research, or educational purposes. It may not be used for
sustained commercial purposes, but may be evaluated in a production environment.

\:\ | agree that my use of the Earth Engine services and related APIs is subject to my compliance with I

the applicable Terms of Service.

\:\ | am interested in learning more about commercial use of Earth Engine. Please email me with more
information.

I'm not a robot

Earth Engine is free for research, education and non profit use
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Acquiring Health Data

* NASA doesn’t collect health
data

« CDC, hospital admissions and
emergency department records
are good sources

« Mortality and morbidity plus
location of death or illness are
essential data to evaluate linkages
between health outcomes and the
physical environment

* The Centers for Disease Control
WONDER website provides
health data on a county wide scale
for the U.S. http://wonder.cdc.gov/

National Aeronautics and Space Administration

CDC Centers for Disease Control and Prevention | RCH Q

CDC 24/7: Saving Lives, Protecting People™
CDCA-ZINDEX v

CDCWONDER FAQ Help ContactUs  WONDER Search

oo P

WONDER online databases utilize a rich ad-hoc query system for the analysis of public health data.
Reports and other query systems are also available.
[ search

=
"~ About CDC WONDER

WONDER Systems Topics A-Z Index

® WONDER Online Databases ® Reports and References

» AIDS Public Use Data Prevention Guidelines (Archive)

» Births Scientific Data and Documentation
(Archive)

Whatis WONDER?
® Other Query Systems

Frequently Asked Questions » Healthy People 2010

» MMWR Morbidity Tables
» MMWR Mortality Tables

Data Use Restrictions

Data Collections

Citations

Republishing WONDER Data P

What's New? » Compressed Mortality
Multiple cause of death (|

2 available to query or download

Applied Remote Sensing Training Program 42



Wrap-up

* Two NASA and two USGS based search and retrieval tools presented

— All tools have features for spatial, temporal and thematic searches for
data and information.

— Which tool is best for you maybe a combination of personal preference
and the type data you need.
» Google Earth Engine is a powerful resource for both data retrieval and
geoprocessing analysis
— Also a portal to various type of health related information

National Aeronautics and Space Administration Applied Remote Sensing Training Program 43



Homework: Reverb

1. Do a global data search, so no need for a bounding box
» Set the temporal criteria for July 1-5, 2016
» Set key science words as land surface temperature

 Select this dataset from the list: MODIS/Aqua Land Surface
Temperature/Emissivity 8-Day L3 Global 0.05Deg CMG V041

» Search for granules

» Compare side by side the two browse images one from June 25 to July 2
(1st image) and the other from July 3 (2nd image) to July 10 to answer
these questions:

— Q: Is the regional temperature for the Southeast United States warming,
cooling or about the same between the 2 8-day composite images?

— Q: Is the regional temperature for north Africa warming, cooling or about
the same between the 2 8-day composite images?
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Homework: Search, Acquiring, and Using Earthdata

Use the EARTH DATA tool to locate the dataset for Environmental
Performance Index 2014 and access the health impacts file to answer the

questions below

* Q: Is child mortality higher or lower in the year 1990 in the United States
of America or Guadeloupe?

* Q: Same question in 20147
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Homework: GloVis

3. Use GloVis to find a L8 OLI/TIRS scene from 2016 that has less than
10% cloud cover for Metropolitan Atlanta (all areas inside [-285, the loop
road)

* Write down the Landsat Scene Identifier
* Note the Cloud Cover Percent
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Homework - GEE

» 4. Use Google Earth Engine to determine the following:
— 4a. Since 1990 when did Malaria cases peak in Paraguay, South America?
— 4b. What was the cause of this outbreak?



